Effects of the biodegradation on biodegradable polymer blends and polypropylene. by PEREIRA, R. C. T. et al.
IVTHINTERNATIONAL CONFERENCE
ON TIMES OF POLYMERS (TOP)
AND COMPOSITES
tscrva. /ta/y 27 - 24 September 2008
EDITORS
Domenico Acierno
Universify of Nap/es Federico "
Noolee. /ta/y
Aloerto D'Amore
Luigi Grassia
The Second University of Nap/es - SUN
Aversa /ta/y
SPONSORlNG ORGANIZAnONS
lhe Second Universify of Naples, Depar1ment of Aerospace
a,nd Mechanicai Engineering
Universify of Naples Federico 11, Department of Materiais
and Production Engineering
AMERICAN
INSTITUTE
Q!:PHYSICS
Melville, New York, 2008
AIP CONFERENCE PROCEEDINGS • 1042
Editors
Domenico Aciemo
Department of MateriaIs and Production Engineering
University of Naples Federico II
Piazza1e Tecehio
1-80125 Naples
lta1y
E-mail: aciemo@unina.it
Alberto D' Amore
Luigi Grassia
The Second University ofNaples - SUN
Department of Aerospace and Mechanica1 Engineering
Real Casa dell'Annunziata
ViaRoma, 29
81031 Aversa, (CE)
lta1y
E-mail: aIberto.damore@unina2.it
luigi.grassia@unina2.it
Authorization to photocopy items for internal or personal use, beyond the free copying permitted under the 1978
U.S. Copyright Law (see statement below), is granted by the American Institute ofPhysics for users registered
with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that the base fee of $23.00
per copy is paid direct1y to CCC, 222 Rosewood Drive, Danvers, MA 01923, USA. For those organizations that
have been granted a photocopy license by CCC, a separate system of payment has been arranged. lhe fee code
for users ofthe Transactional Reporting Services is: 978-0-7354-0570-7/08/$23.00
© 2008 American Institute of Physics
Permission is granted to quote from the AIP Conference Proceedings with the customary acknowledgment of the
source. Republication of an artic1e or portions thereof (e.g., extensive excerpts, figures, tables, etc.) in original
form or in translation, as well as other types of reuse (e.g., in course packs) require formal permission from AIP
and may be subject to fees. As a courtesy, the author of the original proceedings article should be informed of
any request for republicationlreuse. Permission may be obtained online using Rightslink. Locate the article online .
at http://proceedings.aip.org, then simply click on the Rightslink iconf'Permission for Reuse" link found in the
article abstract, You may also address requests to: AIP Oflice of Rights and Permissions, Suite lN01, 2
Huntington Quadrangle, Melville, NY 11747-4502, USA; Fax: 516-576-2450; Te!.: 516-576-2268; E-mail:
rights@aip.org.
L.C. Catalog Card No. 2008933961
ISBN 978-0-7354-0570-7
ISSN 0094-243X
Printed in the United States of America
EFFECTS OF THE BIOOEGRAOATION ON BIOOEGRAOABLE
POLYMER BLENOS ANO POLYPROPYLENE
R.CT, Pereira*1,3, S. M. M., Franchetti", J. A. M., Agnelli2, L.H.C., Mattos03
1Department of Biochemistry and Microbiology, University State "Júlio de Mesquita Filho", UNESP, Rio
Claro, SP, Brazil
2 Department of MateriaIs Engineering, Federal University of São Carfos, UFSCar, São Carfos, SP, Brazil
3 Embrapa Agriculturallnstrumentation, CNPDIAlEMBRAPA, São Carfos, SP, Brazil
ABSTRACT
The large use of plastics in the world generates a large amount of waste which persists around 200 years in
the environment. To minimize this effect is important to search some new polymer materiais: the blends of
biodegradable polymers with synthetic polymers. It is a large area that needs an intensive research to
investigate the blends properties and its behavior face to the different treatments to aim at the
biodegradation. The blends used in this work are: some biodegradable polymers such as:
poly(hydroxybutyrate) (PHB) and poly(e-polycaprolactone) (PCL) with a synthetic polymer, polypropylene
(PP), in lower concentration. These blends were prepared using an internal mixer (Torque Rheometer), and
pressed. These films were submitted to fungus biotreatment. The films analyses will be carried out by
Fourier Transform Infrared (FTIR), UV-Vis absorption (UV-Vis), Scanning Electronic Microscopy (SEM),
DSC and TGA. o
;
1 INTRODUCTION .
From the last decade of 20th century one of the rapidly growing areas for the use of plastics is
packaging. Convenience and safety, low price and good aesthetlc qualitles are the most
important factors determíning rapid growth in the use of plastics for ri1anufacturing of packing.
Recently, out of total plastic production, 41% is used in packing industries, and 47% of them is
used for the packing of foodstuffs [1]. These are generally made from polyolefins (e.g.
polypropylene (PP), polyethylene (PE», polystyrene (PS) , poly(vinyl chloride) (PVC), etc., are
mostly produced from fossil fuels, consumed and discarded into the environment, ending up as
spontaneously undegradable wastes. That means, amounting to 40% of packaging refuse, is
practlcally eternal, and the question of what to do with plastics refuse is becoming a global
environmental problem, Ray and Bousmina [1]. To minimize this effect is important to search
some new polymer materiais: the blends of biodegradable polymers with synthetic polymers. It is
a large areathat needs an intensive research to investigate the blends properties and its
behavior face to the different treatments to aim at the biodegradation. The blends used in this
work are: some biodegradable polymers such as: poly(hydroxybutyrate-co-valerate) (PHB-V) and
poly(e-polycaprolactone) (PCL) with a synthetic polymer, polypropylene (PP), in lower
concentration. These blends were prepared using an internal mixer (Torque Rheometer), and
pressed. These films were submitted to fungus biotreatment. The films analyses will be carried
out by Fourier Transform Infrared (FTIR), UV-Vis absorption (UV-Vis), Scanning Electronic
Microscopy (SEM), DSC and TGA.
2 PROCEDURE
In this work, the blends were prepared using biodegradable polymers such as PHB-V or PCL
(80wt%) and PP (2Owt%) (homopolymer and copolymer) as synthetic polymer in a internal mixer
(Torque Rheometer) and pressed. The films obtained were submitted Biotreatment using
Phanerochaefe chrysosporium Burds for 4 months.
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3 RESULTS
The Fig.1 presents SEM micrographs of the blends before and after biotreatment using
Phanerochaete chrysosporium Burds for 4 months
a) b)
c) d)
Figure 1: SEM rnícroqraphsof blends a) PHB/PP (x200) and e) PCUPP (x200) , before the
biotreatment and c) PHB/PP (x200), g) PCUPP (x200) afterbiotreatment for 4 months.
4 CONCLUSIONS .
Analysing the results of SEM We· can note macrophasis morphological modifications.ln the
blends using PHB, as a biodegradable polymer, is possible to see degradation by layers.Results
of FTIR provided us more informations about the structural changes after the biotreatment, for
example, PCl presents these modifications between 1400-1000cm·1.We also can see a variation
to TG peaks to more high temperature after biodegradation for PHB-V/PP homopolymer blends
and for PP homopolymer in the PCUPP blends, We suppose that these variations .ln the
temperature of the TG peaks can be because the modification in the crystallinity of these blends
with the biotreatment. These results can be noted in the DSC analysis too. Other studies have
been done about the biodegradation of these polymer blends and other kinds of polymers studied
by our research group, Campos et ai [2].
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